RECEIVED 
CENTRAL FAX CENTER 

OCT 3 0 2006 

IN THE CLAIMS: 

Tilt? peiiduig claims axe set foiih below and have been amcudcd and/or cauccllcd, 
without prejudice, where noted: 

1. (Currently AinftnHftd) A olefin polymerization catalyst characterized by the 
formula 

B(nuA)MQn (3) 

wherem: 

a. Flu is a fluorenyl group substituted at at looat one both of the 4,5 positions by a 
bulky hydrocarbyl group containing a cyclic compound having from 3 to 30 carbon 
atoms; 

b. A is a substituted or an unsubstituted cyclopentadienyl group, a substituted or 
unsubstituted indenyl group, or a heteroorgano group XR in vdiidi X is a heteroatom 
fix)m Group 15 or 16 of the Periodic Table, and R is an alkyl group, a cycloalkyl group or 
anaryl group containing fiom 1 to 20 carbon atoms; 

o. B is a riUuUuial biidgc between A and Flu imparting steroorigidity to die ligand 
structure (FluA); 

d M is a Group 4 or Group 5 transition metal; 

e. Q is selected £rom the group consisting of Q, Br, I, an alkyl group, an amino 
group, an aromatic group and mixtures thereof; and 

f. n is 1 or 2. 

2. (Cancelled) The catalyst composition of claim 1 wherein Flu is substituted at 
both of the 4 and 5 positions with a bulky hydrocarbyl group containing a cyclic 
compound having from 3 to 30 carbon atoms. 

3. (Cancelled) The catalyst composition of claim 1 wherein Flu is mono- 
substituted at the 4 or 5 position and is otherwise unsubstituted. 

4. (Cancelled) The catalyst composition of claim 1 wherein Flu is mono- 
substituted at the 4 or 5 position and is di-substituted at tiie 2,7 positions with alkyl 
groiq)s, phenyl or substituted phenyl groups, which may be Ihe same or different. 
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Flu is di-subsliluCcd ai die 2,7 pusitions with substitucnts of a loTvcr molcciilai wcigUt 
than the substituent at the 4 or S positioiL 

6. (Cancelled) The catalyst composition of claim 4 AJ\^erein the fluorenyl group 
Flu is di-substituted at the 3,6 position with alkyl groups of a lower molecular weight 
than the substituent at the 4 or 5 position. 

7. (Oiigiiial) The catalyst compositioii of claim 1 whorcta A is a hcteroorgauo 
group XR and X is N, P, O or S. 

8. (Cancelled) The composition of claim 6 wherein 7 is N and R is a mononuclear 
aromatic group or an alkyl group or cycloalkyl group containing £ix>m 1-20 carbon 
atoms. 

9. (Original) The composition of claim 1 wherein said structural bridge B is 
characterized by tfie fonnula ER^" wherein E is C, Si or Ge and R' and R" are each 
independ^Qtly an alky group, an aromatic group or a cycloalkyl group. 

10. (Original) The composition of claim 1 wherein A is a substituted or 
unsubstitoted cyclopentadienyl group. 

11. (Original) The composition of claim 10 wherein M is titanium, zirconium or 

12. (Original) The composition of claim 11 wherein Ru is substituted at one of 
the 4 or 5 positions with a phenyl group which is substituted or unsubstituted. 

13. (Original) The composition of claim 12 wherein A is cyclopentadienyl group 
substituted at the 3 position with a tertiary butyl group. 
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is substituted at the 5 position with a methyl groi^. 

15. (Origiiial) Tlic cumposltlou of clzdm 13 vvhcrcin said fluorenyl group is di- 
substituted at the 2,7 positions with isopropyl or tertiary butyl groups. 

1 6. (Withdrawn) An olefin polymeiiTflfinn r^^tfilyst c-haracterizp.d by the formula 




wherein: 

a. R' is aCi -C4 alkyl group or anaryl group; 

b. R" is a m^yl group or an ethyl group; 

c. n'isOorl; 

d. n"isOorl; 

ts. B 12$ sUuutuial bridge between the fluorenyl and eyclopcntadicnyl groups; 

f. M is titamum> zirconium or hafhiuni; 

g. Q is selected from the group consisting of Ci, Br» I, an alkyl group, an amino 
group, an aromatic group and mixtures thereof; 

h. Ro and B4 the i^me or different and are each a hydrogen or an isopropyl group 
or a tertiary butyl group, or phenyl, or substituted phenyl group; and 

i. Rs is an alkyl or aromatic group which has a higher molecidar weight than R3 or 
R4. 



COS-971ROA Official 4 

PAGE 4/11 " RCVD AT 1000/2008 2:57:41 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1M " DNIS:2738300 * CSID:281 7788937 * DURATION (mm-ss):08-50 



2b06-OcL-30 01:04 PM T.R. Kiut-yer-, F.C. 2817788937 5/11 



17. (Withdrawn) ThecaMyst of claim 16 wfeereinR* is a tertiaiy biityl gro^^ 

It; 1, R.3 R4. arc cacK teirttAcy Isutyl gtotips nnH 1)^ in n fHYKntitiitnd or iinraifintitntorf 

18. (Withdrawn) The catalyst composition of claim 17 wherein n" is L 

1 9- (Withdrawn) The catalyst of claim 1 8 wherein R" is a methyl group, 

20. (Withdrawn) The composition of claim 17 wherein is a 4-tertiary butyl 
ph^yl group. 

21 . (Withdrawn) An olefin polymerization catalyst characterized by the formula 




<5 

wherein: 

a. R is a mononuclear aromatic group, or an alkyl group or cycloalkyl group 
containing firom 1-20 carbon atoms; 

b. B is a structural bridge between the fluorenyl group and the heteroatom group 
NR; 

c. M is titanium, zirconium or hafiodum; 

d. Q is selected fit)m the group consisting of CI, Br, I, an alkyl group, an amino 
group, an aromatic group and mixtures thereof; 

e. R3 and R4 are the ^me or different and are each a hydrogen or a Ci - C4 alkyl 
group, or phenyl, or substituted phenyl group; 

f R'3 and R4 are each hydrogen or a Ci - C4 alkyl group providing that when R3 and 
R4 are hydrogen, R3 and R4 are hydrogen; and 



(5) 
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^. id Oil alK^I ui oiwuuallw ^wiAy vyLiolx Lao a Isuigker moleoular ^vreig^t ti>ai& 11^ or 

R4. 

butyl group, R'3 and R\ are each a Ci - C4 alkyl group and R5 is a substituted or 
unsubstituted phenyl group. 

23 . (Withdiavm) The composition of cloim 22 vvhoroin R 13 tertiary butyl group. 

24. (Withdrawn) The catalyst of claim 21 wherein R3 and R4 are each hydrogen and 
Rs is a tertiary butyl group, a phenyl group, or a substituted phenyl group. 

25. (Withdrawn) An olefin polymerization catalyst characterized by the formula 




wherein: 

a. R' is a Ci - C4 alkyl group or an aryl group; 

b. n'isfromOtoS; 

c. R" is an alkyl group of a lower molecular weight than R*; 

d. n"isOorl; 

e. E is -C- or -Si-; 

f. Ri and are the same or diffei^t and are each a methyl, group, a phenyl group 
or a substituted phenyl group; 

M is titanium, 2dbtK>ni\im or haMmn; 
h- Q is a chlorine, a methyl group or a phenyl group; 
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i. R3 and R4 are the same or diflferent and are each a hydrogen or a Ci — Q alkyl 
group, or phenyl, or substituted phenyl group; 

j. R'3 Euid R'4 ore each hydrogai or a Ci — C4 alkyl group provided that when Rj and 
R4 are hydrogen, R 3 and R4 are hydrogen; and 

k. Rs is an alkyl group or aromatic group which has a higher molecular weight than 
Rs or R4. 

26. (Withdrawn) The catalyst of claim 25 wherein n" and n" ore 0, R^ and R4 arc 

group. 

27. (Withdrawn) The catalyst of claim 25 wherein R3 and R4 are each indqpendently 
a C I - C4 alkyl group and Ro is a substituted or unsubstituted phenyl group. 

28. (Withdrawn) The catalyst composition of claim 25 wherem R3 and R4 are 
tertiary butyl groups, R5 is a substituted or unsubstituted phenyl group and n' and n" are 
each 0. 

29. (Withdrawn) The catalyst composition of claim 25 wherein n' is 1 and R' is a 
tertiary butyl group substituted on said cyclopentadienyl group at the 3 position. 

30. (Withdrawn) The catalyst composition of claim 29 wherein R3 and R4 are 
tertiary butyl groups and Rs-is a phenyl group or a 4-tertiary butyl phenyl group. 

31. (Withdrawn) The catalyst composition of claim 29 wherein n" is 1 and R" is a 
metiiyl group substituted on said cyclopentadienyl group at the 5 position. 

32. (Withdrawn) A process for the polymerization of an ethylenically unsaturated 
monomer comprising: 

a. providing a transition metal catalyst characterized by die formula 
B(F1A)MQ„ (3) 
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wherein: 

L Flu is a fluorcnyl group substituted at at loost ono of tho 4,5 pooitioiiD by a 
bulky hydiocarbyl group containing at least foiir carbon atoms; 

iL A is a substituted or an unsubstituted cyclopentadienyl group, a substituted 
or unsubstituted indenyl group, or a heteroorgano group XR in which X is a heteroatom 
froM2x GroTip If or 16 of +hn Pnrinrlio Tnblfi, nnd "R in an allcyl group» a cyoloalkyl croup or 

an aryl group containing from 1 to 20 carbon atoms; 

iii. B is a structural bridge between A and Flu, imparting stereorigidily to the 
ligand structure (FIA); 

iv. M is a Group 4 or Group 5 transition metal; 

V. Q is selected firom the group consisting of CI, Br, 1, an alkyl group, an 
aromatic group and mixtures thereof; and 
vi, nislor2; 

b. providing an activating cocatalyst component; 

c. contacting said catalyst conq)onent and said cocatalyst componetxt in a 
polymerization reaction zone with an ethylenically unsaturated monomer under 
polymerization conditions to produce a polymer product by polymerization of said 
monomer; and 

d. recovering said polymer product from said reaction zone. 

33. (Withdrawn) The process of claim 32 \v^erein said monomer comprises 
propylene and tsidd polymer product is a polypropylene homopolymcr or copolymer. 

34. (Witiidrawn) Hie process of claim 33 wherein said transition metal catalyst is 
characterized by tiie formula 
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wherein: 

a. R' is a C 1 - C4 alkyl group or an aryl group; 

b. n'isfix>m0to3; 

c. R" is an alkyl group of a lower molecular weight than R*; 

d. n"isOorl; 

e. E is -C- or -Si-; 

f. Ri and R2 arc the same or dififcxCTt and arc each a methyl group, a phenyl group 
or a substituted phenyl group; 

g. M is titanium, arconium or hafiiium; 

h. Q is a chlorine, a methyl group or a ph^yl group; 

L R3 and R4 are the same or different and are each a hydrogen or a Ci - C4 alkyl 
group or ph^yl, or substituted phenyl groxip; 

j. K'a Aiid R*^ nine each hydroaen or a Ci — Ca alkyl exoup pxovidcd that when Ri and 
R4 are hydrogra, R'3 and R'4 are hydrogen; 

k. R5 is an alkyl group or aromatic group which has a higher molecular weight than 
R3 or R4; 

1. and said polymer product is an isotactic polypropylene. 

35. (Withdrawn) The process of claim 33 wherein rf is 1 and R* is a tertiary butyl 
groirp substituted on said cyclopentadirayl group at the 3 position. 

36. (Withdrawn) The process of claim 34 wherein R3 and R4 are tertiary biityl 
groups and R5 is a phenyl group or a 4-tertiary butyl phenyl group. 



COS-971ROA Official 9 
PAGE 9/11 * RCVD AT 1(M30J2006 2:57:41 PM [Eastern Standard Time] • SVR:USPTO-EPXRP-1M • DN1S:2738300 * CS1D:28 17788037 * DURATION (mm-88^:06-50 



37. (Withdrawn) The process of claim 35 wherein n" is 1 and R" is a methyl group 
substituted on said cyclopentadienyl group at the 5 position. 

aromatic group. 

39. (Willidiawii) The catedyst of claim 1 wherein the bulky hydrocarbyl group is a 
multi-ring aromatic group. 

40. (Withdrawn) The catalyst of claim 1 wherein the bulky hydrocarbyl group is a 
contiguous multi-ring aromatic group. 

41. (New) A olefmi polymerization catalyst characterized by the formula 

B(FluA)MQn 

wherein Flu is a fluorenyl group substituted at in at least one of the 4 or 5 positions by a 
bulky hydrocarbyl group contaming a compoxmd selected firom C3 to Cso cyclic or 
aromatic compounda, A is on unsubstitutod oyolopontadionyl g;roup or a oyolopontadionyl 
group substituted with one or more substitu^its selected fix>m Ct to C4 allgrls, Ci to C4 
aryls or combinations fhereoi^ a substhizted or unsubstituted indenyl group, or a 
heteroorgano group XR in which X is a heteroatom fix)m Group IS or 16 of flie Periodic 
Table, R is an alkyl group, a cycloalkyi group or an aryl group contakdng fix>m 1 to 20 
carbon alums, B Is a sU uctural budge between A and Flu imparting stcreorigidity to the 
ligand structure (FluA), M is a Group 4 or Group S transition metal, Q is selected from 
the group consistmg of Cl» Br, I, an alkyl group, an amino group, an aromatic group and 
mixtures thereof and n is 1 or 2. 
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